Trawler fishing is one of the most dangerous of all occupations. Trawler crews work excessively long hours often under extreme conditions of cold and wet; lack of sleep, which they seldom make good, and disruption of family life are inevitable consequences of their trade. In Great Britain, as in most other maritime countries, legislation protecting the health, safety and welfare of fishermen compares unfavourably with similar legislation for workers in less dangerous and less exacting jobs (International Labour Organization 1962) .
Recently the White Fish Authority, a body appointed by Act of Parliament to promote the development of the industry, invited my Department at the London School of Hygiene and Tropical Medicine to investigate Dogger Bank itch, an allergic skin condition affecting trawler crews fishing in certain areas of the North Sea. This complaint is caused by contact with Alcyonidium gelatinosuma sea chervril brought up in the netsand has become common enough to aggravate the manpower shortage in the Lowestoft fishing fleet. The prevalence, severity and causes of Dogger Bank itch have been studied by Newhouse and Turk and are reported elsewhere (Newhouse 1966 , Meir et al. 1966 .
Before considering preventive measures, I spent six days at sea in a trawler, observing methods and conditions of work and studying sources of contact with the Alcyonidium. This experience made me aware of hazards other than -skin disease and, in particular, of the risk of fatal accidents as a result of ships foundering, men falling overboard or being injured by winches and fishing gear. There are likely to be less clearly defined hazards associated with exposure to the elements and with the chronic fatigue which follows arduous work without adequate sleep. It is also abundantly clear that trawler men are a self-selected group of very unusual men. J B Priestley, in 'English Journey', describes them 'as a race apart, perhaps the last of the wild men in this tamed Island of ours; fellows capable of working day and night without food or sleep ... and then also capable of going on the booze with equal energy and enthusiasm'. Thus their mortality and their sickness experience may not be valid measures of the ill-effects of their occupation.
The health of fishermen is not an entirely new interest of mine since I was born and brought up near Lowestoft where I spent a short time as a general practitioner and had many fishermen as patients. At that time occupational medicine meant nothing to me but my father, who had practised there for nearly thirty years, often spoke of the occupational hazards of trawler fishing.
TRAWLER FISHING
The United Kingdom is one of the first ten fishing countries of the world and lands more fish than any other country in Western Europe, except Norway (Fleck Committee 1961).
Landings of wet fish amount to about 850,000 tons a year, of which over 700,000 tons are white fish. These are round fish, such ascod and haddock, and flat fish, such as plaice, which are usually found near the sea bed and are caught mainly by trawlers (Table 1) . Trawling is a very old method of catching fish by dragging a bag-shaped net along the sea bed to scoop them up. Trawling developed rapidly in Great Britain early in the nineteenth century. The new fishing grounds discovered in the North Sea could be fully exploited when the advent of the railways allowed the rapid transport of fish from the East Coast ports to the markets in London and the Midlands.
By the middle of the century there were about 1,500 sailing smacks of which about 1,000 were operating from East Coast ports. The new fishing grounds of the North Sea were pioneered by humble, often illiterate men who owned or part-owned the smacks. These conditions prevailed for a generation or two with crews frequently made up of one family all sharing the profits and losses. The losses of ships and of men were very high. Between 1863 and 1871 there was an average loss of 122 sailing trawlers per year. There is no record of the men lost, but with crews of five or six to a smack,, many of which were lost with all hands, the yearly losses of men were probably about 500 (March 1953) . The tragedies which beset a fisherman's family are portrayed by Charles Dickens in 'David Copperfield'. While staying with the Peggoty's at Yarmouth David asks if Ham's father is dead, 'Drowndead' said Mr Peggoty. Later he learns that Emily's father was 'drowndead' and that Mrs Gummidge who also lived with Mr Peggoty is the widow of his partner in a boat.
The first steam trawler was a converted tug which sailed out of Grimsby in 1877 and was greeted with derision by the sailing men. It heralded a new era in trawling but it was more than sixty years before sailing smacks were no longer used. The steam trawlers, now replaced by diesel-engined vessels, have intensified this type of fishing. Since large capital investment is necessary to build and equip a modern trawler, boat ownership has been transferred gradually from the crews to large trawling companies. In England and Wales, 88 % of the larger trawlers are now owned by companies with five or more vessels (White Fish Authority 1965). This change in ownership is reminiscent of the early stages of the industrial revolution when the textile industry moved from the cottage to the factory. It may explain the lack of protection of men who a generation or two ago were self-employed and looked after themselves. An element of independence and self-reliance still persists in the method of remunerating fishermen. Trawler crews and engineers are paid a basic wage but receive in addition a share in the proceeds known as poundage. Trawler skippers and mates are paid on share with no basic wage, although there is a small guaranteed minimum for unlucky trips.
Near-water Trawling The Lowestoft fleet is predominantly made up of near-water trawlers, fishing on and around the Dogger Bank for high quality white fish such as plaice, sole and turbot. The crew of a near-water trawler is usually nine and comprises the skipper, mate, third hand, three deck hands, chief and second engineer and a cook. They spend twelve days at sea and two days at home between voyages which are made all the year round except for 'refits'. In general, each man stays at home for two or at most three trips a year. It takes about twenty-four hours to get to the fishing grounds and then, provided the catch is satisfactory, the crew fish continuously round the clock for ten days. The net is hauled up every three hours, or sooner if heavily loaded, and the fish are emptied on the deck. The net is repaired when necessary and then shot as soon as possible for the next trawl. While the trawl continues, the fish is sorted, gutted, washed and stored on ice.
In very rough weather fishing has to stop; this is the only reason for stopping, apart from unsatisfactory catches, catastrophes or minor damage to the net. If the net is severely damaged the spare net on the starboard side of the trawler is used.
Hours of Work
On near-water trawlers, engineers have a shift system which gives them twelve hours off in twenty-four. The skipper, mate, third hand and the three deck hands are needed every three hours to haul in the net and prepare the fish for storage. Lack of sleep is the curse of this occupation. Deck hands get about four breaks of two hours sleep in twenty-four; the skipper, mate and third hand have at the most six interrupted hours in twenty-four. Fishing without a break as they often do, the skipper and deck crew work about 160 hours in ten days, and the young deck hands, aged 15 to 18 years, have to work the same hours as the men.
ACCIDENTS
Fishermen are very much aware of the dangers of their work and frequently recall fatal or serious accidents as a result of ships foundering, colliding or being stranded; and from men falling overboard or being injured by machinery and fishing gear. There is a serious accident risk of entanglement in the winches which by industrial standards would be classed as highly dangerous but unguarded machines.
The accident risk in mines, factories and other workplaces protected by the Factories Act is measured by rates for fatal and non-fatal accidents, published annually by the Chief Inspectors of Mines and Factories. For the fishing industry only the numbers of fatal accidents are available. These are published by the Ministry of Transport in the yearly returns for Shipping Casualties and Deaths.
Fatal Accidents
The Registrar General of England & Wales in Decennial Supplements on Occupational Mortality, gives fatal accident rates which have been used to measure the accident risk. In two of these reports, Ogle (1885) and Tatham (1897) recorded an exceedingly high accident mortality for fishermen, rivalling that of coalminers, and in subsequent reports the Standardized Mortality Ratio (SMR) for fishermen for all accidents has usually been two or three times that for all males.
In the most recent report, for 1949-53, the SMR for 'other' accidents' was 336, that is more than three times the rate for all males; it drew this comment from the Registrar General (1958): 'As might be expected from the hazardous nature of their occupation, deaths from "other" accidents were more frequent than in the average male population.' Sowby (1965) has used these figures as an index of the accident risk in dangerous occupations; fishermen rank fourth, below constructional engineers, railway shunters and level-crossing men and coalminers. The Registrar General for Scotland (1956) calculates rates for all accidental deaths and comments that in the main occupation groups, the highest standardized mortality ratios were found among mining and quarrying occupations (171) and fishermen (163).
These accident figures of the Registrar General cannot be a true index of occupational risk since they include some accidental deaths which do not occur at work and in this respect they overestimate the risk. For fishermen, however, they grossly under-estimate the accident risk at work. Ogle (1885) first suggested that the figures relating to fishermen must be accepted with hesitation 'for some uncertainty attaches both to the number living and the number of deceased fishermen.... The uncertainty as to the number who die arises from the possibility that some few of those who are drowned and whose bodies are not recovered escape registration'.
Since 1894 there have been two separate sources of registration of fishermen's deaths; one dealing with deaths ashore and the other with deaths at sea. Deaths ashore will be recorded by the local registrars and used by the Registrar Generals in England & Wales and Scotland to calculate fishermen's accident mortality in the years around the census. The results for England & Wales are "'Other' accidents include all accidents except those caused by motor vehicles or occurring in the home and thus are mainly occupational published in the Decennial Supplements on Occupational Mortality.
Under the Merchant Shipping Act of 1894 the skipper of a fishing boat has to report every death occurring on board his boat to the Port Superintendent and an owner has to report casualties to his vessels at sea. These quite separate returns are submitted to the Registrar General of Shipping and Seamen, and are published annually as shipping casualties and deaths (Ministry of Transport 1963).
For the quinquennium 1949-53 the Registrar General of Shipping and Seamen recorded 237 deaths from casualties to vessels, accidents or missing at sea; whereas for the same period the Registrar Generals of England & Wales and Scotland recorded 107 accidental deaths on shore.
In theory these two sources are quite separate and no deaths should be recorded by both the civil Registrar Generals and the Shipping and Seamen's Registrar General. The possibility of duplication will be discussed later.
Between 1948 and 1964 the Registrar General of Shipping and Seamen reported 757 deaths among fishermen caused by accidents at sea; of these 449 (59 %) resulted from casualties to vessels. It has not been possible to calculate death rates with a high degree of accuracy since there are difficulties in estimating the population at risk.
Population at Risk
Up to and including 1951 the Seamen's Registrar compiled the yearly fishing populations but since 1952 these figures have been provided by the Ministry of Agriculture and Fisheries. Because the Ministry's returns include only men employed on Class 1 vessels, that is ships of 15 tons gross and upwards, the population in 1952 appears to be less than in 1951 by as much as 7,000. The Seamen's Registrar General records deaths from all classes of vessels and, therefore, the populations since 1952 have had to be adjusted to give an estimate that would include the men from the smaller vessels. The number of fishermen employed on all vessels has been estimated by adjusting proportionately the figures from the Ministry of Agriculture and Fisheries, assuming that the ratio of Class 1 vessels to all vessels remained constant from 1952 onwards. The 5,000 or so partially employed fishermen have been counted as a half. These returns both of deaths and populations include engineers, radio operators and cooks, none of whom is included in the population of fishermen used by the civil Registrar General to calculate death rates. Allowing for these differences, the estimated populations for regular fishermen in 1951 and 1961 can be compared with those given by the population census of England, Scotland and Wales. They appear to have been over-estimated in 1951 and under-estimated in 1961 by less than 3 % in both cases.
Fatal Accident Rates at Sea Fishermen's fatal accident rates at sea vary greatly from year to year due to the fluctuations in the number of deaths arising from casualties to vessels (Table 2 ). In 1956 when there were no founderings, collisions or missing vessels, the rate was only 2-6 per 10,000, but in the preceding year, when 51 men were lost on missing vessels alone, the rate was 24 8 per 10,000. Table 3 , the fatal accident rate is nearly 50% higher again. The probability of duplication of deaths by the civilian and shipping registrars is being further studied." Meanwhile, if it is assumed that all deaths recorded by the civilian registrars are included in the returns of the Seamen's Registrar, the accident mortality of fishermen is still excessive. These accident rates cover all classes of fishermen, those working on trawlers, on drifters and on small craft. It has not been possible to get separate rates for trawling which is believed to be the most hazardous method of fishing. In one port in which the fishing fleet is predominantly made up of trawlers and has an average population of 1,200, seventy-five fishermen have died as a result of fatal accidents at sea over the last eighteen years. This is equivalent to a yearly fatal accident rate of 33 per 10,000 and gives some indication of the hazards of trawling.
Corresponding figures for the Norwegian fishing industry have been provided by Dr Arne Bruusgaard. During the period 1960-2 the annual fatal accident rate in vessels smaller than fifty tons was about 5 per 10,000 and in the larger vessels 19 per 10,000, giving an overall rate for Norwegian fishermen of about 6 per 10,000 which is substantially lower than the rate for British fishermen of 9-3 per 10,000 for the same period. Apart from chance, there may be several explanations for this difference. Nevertheless, it is of interest that there are extensive safety regulations for the Norwegian fishing industry which are designed to protect men from falling overboard and from injury by machinery and equipment.
Safety Legislation
The only legislation in the United Kingdom to protect fishermen from accidents and their consequences is in the section of the Merchant Shipping Acts and Rules, which requires fishing vessels to carry life-saving and fire-fighting appliances and medical stores (International Labour Organization 1962) . There are no 'The same problem arises in merchant seamen's death rates; in 1930-2 overstatement of mortality due to duplication of entries in sea and shore records amounted to about 7 % of the total deaths for accidents and disease (Registrar General 1938) . There is no reason to believe that there is more duplication for fishermen's deaths regulations for ensuring the stability and navigability of vessels under difficult weather conditions or in heavy seas, although ship owners and builders pay considerable attention to these in the design of modern vessels. There are no regulations governing the height of bulwarks and the provision of rails to prevent men falling overboard. No protection by fencing or other measures is required for<fishing gear and dangerous machinery like winches. Norway, Canada, the Federal Republic of Germany, Eire and Japan are the only countries with extensive occupational safety regulations for fishing vessels (International Labour Organization 1962) .
One of the first essentials in Great Britain is to have a better system of recording and investigating both fatal and non-fatal accidents among crews of fishing vessels.
GENERAL HEALTH
The inevitable fatigue which follows arduous work without adequate periods of rest and sleep may be an important factor in causing the high fatal accident rate. It may also have an adverse effect on general health. In a trawler crew which had fished continuously for five days and nights, I noticed signs of fatiguean ashen grey pallor of the face, slower movements, irritability, chain smoking and a repetitious use of four letter words (it may have taken a day or two to feel at ease and speak freely to a strange doctor!). It reminded me very much of what I saw among soldiers during the retreat to Dunkirk in 1940 . Tunstall (1962 , in an excellent study of Hull trawlermen, mentions the deck hands' consistent lack of sleep, which is seldom made good except during a long stretch ashore.
I thought these men looked older than their age. However, the weather-beaten skin is tough and wrinkled and this could be a misleading sign of ageing.
Mortality
The Registrar Generals' figures for England, Wales and Scotland under-estimate the total mortality for fishermen, since some or all deaths from diseases at sea will be excluded. Between 1948 and 1964 229 fishermen died at sea from disease. The discrepancy is likely to be substantial for diseases of the circulatory system and cerebral hlemorrhage. For fishermen the Standardized Mortality Ratio for deaths from all causes compares favourably with that for all males. However, in the most recent occupational mortality data for England & Wales (Registrar General 1958) , fishermen have a significantly high SMR from malignant neoplasms in general (137) and for cancer of the stomach in particular (207). Excessive mortality from cancer of the respiratory tract was also found; this is not surprising in view of the excessive number of cigarettes smoked. Scottish fishermen (in 1949-53) showed excessive mortality only for accidents.
Morbidity
Sickness absence: There is little information about the sickness experience of fishermen. In the recent study of sickness absence by the Ministry of Pensions and National Insurance (1965) fishermen at all ages except the youngest and oldest had, on the average, more days of incapacity per person than the insured population of men. But the number of spells of sickness per person were generally lower than the average, possibly because short episodes of sickness at sea would not be recorded. Skin disease: In her survey of Lowestoft trawlermen Dr Newhouse found a high prevalence of occupational skin disease. One man in five was affected which is two -or three times higher than among men in a motor factory (Table 4 ). This high prevalence is not confined to Lowestoft trawlermen. In Great Britain the inception rate for skin disease among fishermen is about twice the rate for all men in the insured population (Newhouse 1966) .
A major cause of Dogger Bank itch, friction dermatitis and sea-water boils is the type of oilskin worn as protective clothing. After a time it frays at the sleeve edge and excoriates the skin. A suit made of polyurethane-coated nylon which is light, loose and waterproof is now being tried out. If it can stand up to rough use it should make deck work more comfortable and provide better protection against water, wind and the weed-like chervril which causes Dogger Bank itch.
Prospective Studies
The figures on mortality and morbidity, meagre as they are, at least indicate a need for studying the long-term effects of this arduous and dangerous work. Miss Joyce Harley and Professor E M Backett are making a prospective study of some 2,900 Aberdeen trawlermen. After five years' follow up there is some indication that there may be a mortality excess, apart from accidents, in men under 45. There are several likely explanations for this neglect. Responsibility for the fishing industry is divided between several government departments of which the Ministry of Transport and the Ministry of Agriculture, Fisheries and Food take the major share. But neither is organized or empowered to promote occupational health in the fishing industry. The Factory Inspectorate of the Ministry of Labour which has considerable experience in this field has no responsibilities for health and safety in fishing vessels, either in port or at sea. The fishing industry is not strongly unionized and fishermen are not easy to lead, differing markedly from the disciplined trade union members found in many shore industries. The trade unions have not overcome the inherent difficulties of effectively organizing such a body of men and have been unable to offer a sufficiently powerful spur either to the owners or the Government to improve conditions of work; instead they have concentrated on increasing the basic weekly rate of pay (Tunstall 1962 (Tunstall , 1966 . The tradition that fishermen look after themselves belongs to the days when they owned their own boats. It still persists in spite of the fact that the larger fishing vessels are now mostly owned by big companies.
That fishing is a hazardous occupation has long been recognized but only recently has the extent of the fatal accident risk been brought to light in Great Britain (Tunstall 1962) . Now that it is known to be at least twice as high as in a dangerous industry like coalmining, action must surely be taken to make fishingparticularly trawler fishinga safer occupation.
The words of the fishwife in 'The Antiquary' by Sir Walter Scott are still true to-day: 'It's no fish ye're buying, it's men's lives.' Acknowledgments: I am grateful to Mr P Catchpole of the Boston Deep Sea Fisheries Ltd, and to Skippers W A Deacon and G A Outlaw for making my sea trip possible; to the Registrar General of Shipping and Seamen for shipping casualties and death returns; to HM Factory Inspectorate, the National Coal Board's Medical Statistics Branch and Dr Arne Bruusgaard of Norway for data on fatal accidents; to Mr T H Bratt, Chief of the Maritime Branch of the International Labour Organization, Mr J J Soulsby and Mr R Goddard of the White Fish Authority for much information about the fishing industry. I am also grateful to those who have helped me to prepare this paper, particularly Miss Joan Walford, Dr Muriel Newhouse and Professor J N Morris.
